The separation of forwarding and control in networks, and an approach to enable an open software architecture for the control plane has been the main target of the early initiatives of Software Defined Networking (SDN) and OpenFlow [2] as a proposal for a protocol between the forwarding and the control plane.
In parallel, compute and server performance became powerful, so that multiple vendor driven initiatives on data center and server virtualization became reality. Here, one of the most important examples is open stack [3] .
In 2012 the European Standardization Body ETSI started a specific industrial study group on Network Function Virtualization (NFV), when 13 tier-one network operators from around the globe issued a call for action to the industry in form of their first white paper [4] .
This special issue on "Software Defined Networking and Network Function Virtualization" (almost 10 years after the first initiatives started) addresses mainly the application of SDN and NFV in carrier networks and gives an overview about the status of ongoing activities. The special issue starts with Wouter Tavernier, et al. "Can open-source projects (re-)shape the SDN/ NFV-driven telecommunication market?". This paper addresses the question, whether the early idea of the clean slate initiatives about minimizing the vendor lock-in has taken off.
The second paper "Softwarization of Carrier Networks" by Mario Kind, et al. gives an overview about an integrated architecture for a network operation system that deeply combines data center resource management with network resource management. The authors generalize the term "Network as a Service" towards "Generic Resources as a Service" to fulfill all requirements for flexibility in network deployment and operation.
The following four papers highlight different applications of SDN and NFV in specific areas of carrier networks. It is the main goal to improve flexibility on the one hand and to reduce cost and complexity on the other hand.
The management and complexity of Customer Premise Equipment is one of the major challenges for network operators, because the devices are connected to every end-point of the network. So it is obvious, that network operators try to minimize the functionalities that run on a CPE and to centralize complex functionality in order to improve manageability. The third paper by Rafael Cantó Palancar, et al. on "Virtualization of Residential Customer Premise Equipment. Lessons learned in Brazil vCPE trial" reports results and conclusions concerning a practical evaluation to virtualize Customer Premise Equipment.
A further important domain for SDN is the control of transport networks, in particular, the control of optical transport networks. In the context of growing data center capacities and of increasing dynamics of traffic flows in between data centers, it becomes more and more important to reconfigure optical transport on demand. The fourth paper "Towards SDN-supported flexible optical networks" by Thomas Szyrkowiec, et al. gives an overview about the status and the technologies of SDN for transport optical systems.
Mobile Networks with their complex, purpose build middle boxes, for example gateways, packet inspection, or content adaptation, strongly motivate a simplification by using common of the shelf hardware to run virtualized network functions on them. Network Function Virtualization combined with Software Defined Networking provide the right concepts to realize this. The following two papers concentrate on SDN and NFV for current and future Mobile Networks.
The fifth paper by Michael Jarschel, et al. "Approaches and Challenges Applying SDN and NFV to the Mobile Core" provides an overview of the current technologies and discussion points with respect to development paths, building blocks and deployment scenarios for SDN and NFV in the mobile core network concept.
Complementing this elaboration, the sixth paper "Prototying New Concepts Beyond 4G -The Fraunhofer Open5GCore" by Thomas Magedanz et al. describes the architecture and the functions of a testing environment for next generation mobile core networks that is addressing the concepts of SDN and NFV.
The last paper of this special issue by Antonio Manzalini: "Softwarization of Telecommunications -The Challenges of Two Innovation Cycle" addresses the vision of mobile edge computation as part of an overall Software Defined Infrastructure, which we think is a promising direction the industry will go for in the future, to fulfil the requirements of the Internet of Things and 5G. It can be seen as a more radical application of NFV and SDN.
